Lupins are also susceptible to most other legume viruses when inoculated artificially. W ith the spotted wilt virus they develop a local necrotic reaction. (See report on pea virus diseases.)
SYM PTOM S F O U N D ON LUPINS W H EN N A TU RA LLY INFECTED.
Lupinus affinis w ith:
1. Lupin virus A. The leaves are chlorotic and malformed, and rosetted. The plant is stunted.
Pea mosaic virus 4.
The leaves are chlorotic with necrosis setting in, and they are much reduced in size. There are necrotic stem streaks. The plant is stunted.
Lupinus albus w ith:
1. Lupin virus A. A top necrosis usually causes the collapse of the growing point. Secondary shoots have chlorotic, malformed leaves and they are rosetted and stunted.
Lupin virus B.
Most leaves are small, malformed and chlorotic. Many drop and there may be a complete defoliation. There are necrotic stem streaks.
Lupin virus C.
The leaves have chlorotic spots and possibly necrotic specks. They remain folded and have wavy margins. The plant is stunted.
Bean yellow mosaic virus.
The leaves are mottled, they remain folded, and have wavy margins and a general puckering. There is a severe rosette and the plant is stunted. (Fig. 4a ).
Pea mosaic virus 4.
There is a vein clearing, chlorotic ringspotting or mottle. The plant may be rosetted.
Lupinus angustifolius w ith:
1. Lupin virus A. The leaves are chlorotic and malformed, and the plant is stunted and rosetted.
Lupin virus B.
The leaves are small and have necrotic specks. Most leaves drop. There are necrotic stem streaks.
Lupin virus C.
The leaves have a chlorotic speck mosaic and they are very small and crinkled. The plant is extremely rosetted and stunted. (Fig. 3a) .
Bean yellow' mosaic virus.
The leaves are mottled and there may be necrotic stem streaks which cause the collapse of the growing point. The leaves of the secondary shoots are vividly mottled, rolled and malformed.
Pea mosaic virus 4.
There is a mottle on the leaves with possibly a veinal necrosis which results in the collapse of the plant.
Lupinus luteus w ith:
1. Lupin virus A. The leaves are chlorotic and malformed and the plant is rosetted and stunted.
Lupin virus B.
The leaves are mottled and puckered and the plant is rosetted.
Lupinus mutabilis w ith: 1. Lupin virus A. There is a general chlorosis of the leaves which are also malformed, and rosetted. The plant is stunted.
I. Lupin Virus A.
Physical properties: Thermal inactivation point, 58-60:C. Longevity in vitro, 2-3 days. Dilution end point, 1 : 1000.
Transmission: Mechanical sap inoculation. Aphis craccivora. 
C. spectabilis.
Local. In 11 days chlorotic spots with a small central necrotic speck develop. These leaves drop.
Glycine max.
Local. No reaction. Systemic. A diffuse chlorotic mottle develops.
Latliyrus odoratus.
Local. No reaction. Systemic. In 21 days there is a vein clearing o f the young leaves followed by a streak mottle of leaves which are small and puckered.
Lupinus albus var. Sweet.
Local. There are chlorotic spots in 11 days and the veins may be necrotic in 18 days. Systemic. There may be a vein clearing soon followed by a necrotic speckling which spreads and results in the collapse o f the growing point. Secondary shoots have small leaves which are malformed with crinkled blistered dark green margins and a long narrow base (Fig. lb.) L. albus var. Bitter.
Local. N o reaction. Systemic. Necrosis sets in, in 11 days and the plant collapses.
L. angustifolius.
Local. N o reaction. Systemic. The young leaves may show a chlorotic spot m ottle and there is a slight m alform ation with irregular margins. Later necrosis sets in, in the growing point and the plant collapses within three weeks (Fig. lc) .
L. luteus.
Local. N o reaction. Systemic. After 10 days the young leaves develop a chlorotic spotting and later a chlorotic mottle. The leaves remain folded and are almost stringlike and malformed. New leaves are small and rosetted (Fig. la) .
Medicago lupulina.
Local. N o reaction. Systemic. After a vein clearing there is a chlorotic spot mottle and slight puckering.
Melilotus officinalis.
Local. N o reaction. Systemic. There are streaks which are almost yellow and ringspots which may become necrotic and cause a malformation.
Phaseolus acutifolius.
Local. 
Identification.
Because of the characteristic reflexing of the bean leaves, this virus is com pared with others showing this symptom.
Bean yellow mosaic virus Pierce causes a local necrosis on pea, is non-infectious to cowpea and has a shorter ageing period. Other details are similar, although the host range differs.
A necrotic strain of bean yellow mosaic virus Klesser, has similar physical properties, but induces a local and systemic necrosis of the pea and local necrosis on the cowpea.
Alsike clover mosaic virus 2 Zaumeyer gives a similar reaction on pea, but differs on other hosts. O sborn's pea virus 2 differs in physical properties, host range and some symptoms.
As no complete correlation can be found, this is considered a new virus, related to the bean yellow mosaic group.
It is named lupin virus A.
Lupin Virus B.
Physical properties: Thermal inactivation point, 62-65°C. Longevity in vitro, 2-3 days. Dilution end point, 1: 100.
Transmission: Mechanical sap inoculation. Aphis craccivora.
R eaction of Susceptible S pecies.
Cicer arietinum.
Local. Chlorotic spots with necrotic rings develop. Systemic. After a vein clearing of the young leaves, later ones are long, narrow and malformed.
Crotalaria juncea.
Local. There are necrotic spots and veins. Systemic. N o reaction.
C. spectabilis.
Local. No reaction. Systemic. In 11 days there is a clearing of the veins followed by small chlorotic spots, and later, a mottle. Necrosis sets in along the veins causing a puckering of the midrib and malformation. The plant may be severely stunted.
Glycine max.
Local. No reaction.
Systemic. There are chlorotic flecks on the younger leaves.
Lupinus albus var. Sweet. Local. In nine days there are chlorotic spots and the leaflets collapse. Systemic. At the same time chlorotic specks develop. On later leaves there is a general chlorosis leaving dark green blisters. The leaflets remain folded and are mal formed (Fig. 2b) . After a speck necrosis the plant is almost completely defoliated.
L. albus var. Bitter.
Local. No reaction. Systemic. In 14 days there are chlorotic spots on the young leaves. Later leaves are mottled and stringlike. There is a slight necrosis and the leaves drop.
L. angustifolius.
Local. After a general necrosis the leaves collapse.
Systemic. There is a veinal necrosis of the young leaves, soon followed by necrotic stem streaks, and collapse of the plant (Fig. 2d) .
L. luteus.
Local. No reaction. Systemic. After 10 days there is a vein clearing of the young leaves, which remain folded, with wavy margins. Later leaves are stringlike and chlorotic and the plant is rosetted and stunted (Fig. 2a) Local. Chlorotic spots with necrotic rings develop in 11 days (Fig. 2c.) Systemic. There are only isolated chlorotic spots which become a diffuse m ottle on later formed leaves. The pods are mottled.
var. Haricot. Local. There are necrotic specks on chlorotic leaves in seven days. Systemic. The leaves show a chlorotic mottle and they are elongated. The pods are mottled.
Pisum sativum.
Systemic. There is a vein chlorosis in six days followed by a mottle and sometimes a m arked vein etching. The leaves are crinkled and rosetted. The plant is stunted and collapses from necrosis. The tendrils are tightly curled and twisted.
Trifolium hybridum.
Local. No reaction. Systemic. In nine days there are chlorotic vein streaks and later a mild streak mottle on all leaves.
T. incarnatum.
Local. There may be necrotic specks. Systemic. In two weeks the young leaves show a vein clearing. Later leaves have an alm ost white mosaic and are crinkled and rolled.
T. pratense.
Local. No reaction. Systemic. After a month most leaves show vivid yellow spots and a mosaic.
T. repens.
A symptomless carrier. 
Identification.
Apart from the local reaction on the bean this virus shows some resemblance to several otheis.
Lupin virus B resembles the white clover mosaic virus complex Pierce, in that both cause a systemic chlorosis on the bean with a local and systemic necrosis on the pea. It differs from it in the reaction on the broad bean, and the type of local lesion on the French bean. Physical properties are also different.
Lupin virus B also resembles alsike clover mosaic virus 2 Zaumeyer as both cause a necrotic speckling and severe stunting of the pea, but differs from it in that the latter induces a marked reflexing of the leaves of the bean and there is no local reaction.
In his report on the sweet pea streak viruses Ainsworth mentions one which caused an identical local reaction on the bean viz. chlorotic spots with necrotic rings. Unlike lupin virus B. it also induced a reflexing of the bean leaves and eventual collapse of the plant. It also caused a local and systemic necrosis of the broad bean, and only a chlorosis of the pea.
The two types of bean yellow mosaic virus, viz. the local lesion and severe yellow strains of Zaumeyer. are similar in some respects, too.
The local lesion strain also causes a local reaction followed by a systemic mottle, on the bean, but only local lesions develop on the broad bean and cowpea. whereas the lupin virus B induces a systemic mottle on these hosts. Further, the host range and physical properties are dissimilar.
Like lupin virus B. the severe yellow strain causes a mottle on broad bean, and a mottle and necrosis on some varieties of pea. but unlike it. a systemic necrosis usually develops on the bean. Symptoms on other plants and the phvsical properties also differ.
The systemic symptoms on Nicotiana glutinosa are not unlike those of cucumber mosaic virus but further details are not similar. Therefore, as there appears to be no complete correlation with any other virus, this is considered a new one. The name suggested is lupin virus B.
Lupin Virus C.
Physical properties: Thermal inactivation point, 56-58'C. Longevity in vitro, 1-2 days. Dilution end point, 1: 100. 
R eaction of Susceptible Species.
Crotalaria spectabilis.
Local. N o reaction. Systemic. The young leaves show chlorotic spots, each with a necrotic centre. Later this becomes a mosaic with dark green veinbands and necrosis setting in in the chlorotic areas. The leaves are slightly reduced in size, and puckered and curled.
Glycine max.
Local. There are necrotic lesions in 12 days. Systemic. The first trifoliates develop chlorotic flecks with necrotic rings, and soon drop. M ost other leaves have vivid chlorotic flecks and later a mosaic with necrotic specks.
Lathyrus odoratus.
Local. N o reaction. Systemic. There is a chlorotic streak mottle.
Lupinus albus var. Sweet. Local. In nine days chlorotic spots with necrotic centres develop. Systemic. In twelve days the young leaves show a vein clearing and chlorotic spotting. These leaves are rolled upwards but bent down from the pulvinus like an umbrella (Fig. 3b) . They have dark green bands or raised blisters, and are rosetted at the top of the plant. Later necrosis sets in from the growing point, and extends down the stem until the plant collapses.
L. albus var. Bitter.
Local. N o reaction. Systemic. Within 15 days necrosis has caused the collapse of the plant.
L. angustifolius.
Local. N o reaction. Systemic. The leaves show only a diffuse mottling, but they are severely curled and folded. Later necrosis causes the leaves to drop.
L. luteus.
Local. N o reaction. Systemic. There is a vein clearing and spotting of the young leaves in 15 days. Later leaves are small with dark green blisters, and they remain folded. The plant is stunted.
Melilotus officinalis.
Local 
T. incarnatum.
Local. Small necrotic lesions develop in 12 days. Systemic. After a vein clearing there are chlorotic veinbands and a mosaic on the crinkled leaves. The plant is stunted.
T. pratense.
Local. No reaction. Systemic. There are chlorotic streaks with necrosis setting in. which results in a malformation of the leaves. Some leaves may collapse from the necrosis.
Vigna unguiculata.
Local. In 5 days there are small necrotic spots and the leaves drop. Systemic. The young leaves also show necrotic spots, and the plant may be com pletely defoliated.
Nicotiana glutinosa.
Local. Chlorotic spots and patterns develop in 7 days, sometimes with necrotic rings.
Systemic. In 9 days there are chlorotic spots, becoming a mottle on later leaves which are crinkled. The plant is stunted.
N. tabacum.
Local. Necrotic lesions, which enlarge and fuse, appear in 7 days. Systemic. No reaction.
Natural source of virus: Lupinus albus and Lupinus angustifolius from Stellenbosch.
Identification.
Like lupin virus B, this virus has similarities with, but cannot be related to, white clover mosaic virus complex Pierce, alsike clover mosaic virus 2 Zaumeyer, the two strains o f bean yellow mosaic virus Zaumeyer and cucumber mosaic virus.
It has however, the same characteristic local reaction on the bean as lupin virus B, but differs from it, in its inability to infect either broad bean or pea. The symptoms on lupins are also dissimilar.
Despite the one link with lupin virus B, viz. the local reaction on bean, the virus seems distinct, and is named lupin virus C.
Bean Yellow Mosaic Virus Pierce.
Physical properties: Thermal inactivation point, 58-60°C. Longevity in vitro, 1-2 days. Dilution end point, 1: 1000-1: 2000.
R eaction of Susceptible S pecies.
Arachis hypogaea.
Local. Diffuse chlorotic blotches develop. Systemic. M ost leaves have chlorotic ringspots or patterns, and the plant is stunted.
Crotalaria juncea.
Local. No reaction. Systemic. The young leaves develop a chlorotic network in 9 days. On later leaves there is a chlorotic m ottle with dark green blisters. These leaves are slightly m alform ed and have wavy margins.
C. spectabilis.
Local. There may be chlorotic spots surrounded by necrotic rings. Systemic. After a vein clearing o f the young leaves in 13 days, later ones develop broad dark green veinbands. The next leaves are mottled.
Glycine max.
Local. Small necrotic lesions develop in 12 days. Systemic. The young leaves show chlorotic spots or flecks, and on the later ones there is a diffuse mottle.
Lathyrus odoratus.
Local. N o reaction. Systemic. In 3 weeks the young leaves show a vein clearing and chlorotic spotting. The next leaves are rolled and have a mosaic. There is a colour break on the flowers.
Lupinus albus var. Sweet.
Local. There are isolated chlorotic spots in 9 days and the leaves become flaccid. Systemic. The young leaves remain folded and develop a vein clearing and chlorotic spotting after 16 days. Later leaves are mottled with dark green blisters. They are elongated, malformed and the margins are rolled (Fig. 4b). L. albus var. Bitter.
Local. No reaction. Systemic. After a severe necrosis the plant collapses. If secondary shoots develop, they are rosetted with small malformed leaves.
L. angustifolius.
Local. No reaction. Systemic. The young leaves have a diffuse chlorotic spotting. Later ones are mottled.
L. luteus.
Local. Diffuse chlorotic areas may develop. Systemic. The young leaves remain folded and have wavy margins, and are chlorotic. Later leaves are stringlike and malformed. The plant is severely rosetted and stunted.
Medicago lupulina.
Local. No reaction. Systemic. The leaves develop a vein clearing and later a mottle. They are puckered along the midrib.
Melilotus officinalis.
Local. No reaction. Systemic. After 3-4 weeks most leaves show chlorotic spots, streaks, rings or concentric patterns (Fig. 4c) 
Pisum sativum.
Local. A spreading necrosis causes the leaves to collapse in 14 days.
Systemic. After a vein clearing in 7 days there is a chlorotic spotting followed by a mosaic. The leaves are small, the tendrils are abnorm ally curled and the plant is stunted.
Trifolium hybridum.
Local. No reaction. Systemic. After a vein clearing in 15 days the leaves have chlorotic streaks.
T. incarnatum.
Local. No reaction. Systemic. In 12 days there is a vein clearing and chlorotic spotting. Later leaves develop a mosaic.
T. pratense.
A symptomless carrier.
T. repens.
Vicia faba.
Local. The leaves may become flaccid and drop.
Systemic. Within 7 days the young leaves develop a spotting or mottle. Later ones are slightly malformed and have chlorotic patterns.
Voandzeia subterranea.
Local. N o reaction. 
Identification.
The reflexing o f the leaves o f Phaseolus vulgaris is a characteristic o f four viruses or strains.
Only with bean yellow mosaic virus is this reflexing also associated with similarity in physical properties, host range and symptoms on other hosts. This virus is therefore considered to be bean yellow mosaic virus.
Pisum sativum.
Systemic. After a preliminary vein clearing and spotting, a diffuse mottle develops (Fig. 5e) .
Trifolium fragiferum.
T. hybridum.
Systemic. The vein clearing is vivid, and is followed by alternate chlorotic and green streaks, with occasional intervenal spots.
T. incarnatum.
Systemic. There is a vein clearing of the young leaves in 14 days. Later leaves develop a mosaic and crinkling. The plant is stunted.
T. pratense.
Systemic. There are chlorotic ringspots and streaks on most leaves. On the younger leaves a veinal necrosis may develop which causes a slight malformation.
T. repens.

Local. No reaction.
Systemic. There is vein clearing after 3 weeks which is followed by chlorotic streaks.
Vicia faba.
Systemic. After 14 days the young leaves develop chlorotic spots, and later leaves have a mosaic. The old leaves show a chlorotic network.
Vigna unguiculata.
Identification.
Of the viruses causing the characteristic reflexing of the leaves of the bean, most similarity is shown to the pea mosaic virus 4 Zaumeyer, and this virus is considered to be the same, or very closely related to it. m a x ....................................... 
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